provides raw IETS data of both ligated and bare Co-TPP. This complements the differential spectrum described in the main paper. In Figure S2 and Figure S3 we complement the electronic structure analysis in the tunneling regime with computed PDOS plots for bare and NO-ligated adsorbed porphyrins respectively. The procedure involves a projection of the density of states on molecular orbitals (MOs) with the MO of the substrate-free molecule distorted to its chemisorption geometry. These PDOS plots indicate how molecular orbitals (MOs) of the cobalt-porphyrins hybridize with the metal surface upon adsorption and hence provide the elligible molecular-derived tunneling states from an energetic point of view. For the bare case (
provides raw IETS data of both ligated and bare Co-TPP. This complements the differential spectrum described in the main paper. In Figure S2 and Figure S3 we complement the electronic structure analysis in the tunneling regime with computed PDOS plots for bare and NO-ligated adsorbed porphyrins respectively. The procedure involves a projection of the density of states on molecular orbitals (MOs) with the MO of the substrate-free molecule distorted to its chemisorption geometry. These PDOS plots indicate how molecular orbitals (MOs) of the cobalt-porphyrins hybridize with the metal surface upon adsorption and hence provide the elligible molecular-derived tunneling states from an energetic point of view. For the bare case ( * To whom correspondence should be addressed † ENS de Lyon ‡ TU München the HOMO has major π electron contributions on the α pyrroles and a nodal plane along the κ direction passing through the Co cation. Hence only their mixture could explain the two-fold elongated molecular protrusion in the STM images taken at -0.7 V bias. Concerning the ligated case (Fig. S3) , one can see that the HOMO state is leaking out into vacuum with significant contribution of NO in-plane π orbital. This is the sole state that could account for a centered protrusion in STM imaging. Finally the bias-dependence contrast reversal between non-ligated and ligated porphyrins can not be fully rationalized with these comparative DOS-based and spatial arguments. We only speculate that at -0.7 V where the HOMO states dominate the energy window, the small energy downshift (around -0.2 V) of the ligated HOMO state with respect to the non-ligated HOMO state could be responsible for the reduced apparent height of the ligated porphyrin.
